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(heart muscl 
Epicardium 
(visceral pericardium) 

Pericardial cavity 


Fibrous pericardium 
(pericardial sac) 









Pulmonary semilunar 


Coronary artery 












































Physiology of the Heart 




















Electrical Conduction System of the Heart 1 

Conduct 

on System Structures and Functions 

Structure 

Function and Location 

Sinoatrial (SA) 

Dominant pacemaker of the heart, located in 
upper portion of right atrium. Intrinsic rate 
60-100 bpm. 

Internodal 

pathways 

Direct electrical impulses between SA and AV 

Atrioventricular 
(AV) node 

Part of AV junctional tissue. Slows 
conduction, creating a slight delay before 
impulses reach ventricles. Intrinsic rate 

40-60 bpm. 

Bundle of His 

Transmits impulses to bundle branches. 

Located below AV node. 

Left bundle 
branch 

Conducts impulses that lead to left ventricle. 

Right bundle 
branch 

Conducts impulses that lead to right ventricle. 

Purkinje system 

Network of fibers that spreads impulses 
rapidly throughout ventricular walls. 

Located at terminals of bundle branches. 
Intrinsic rate 20-40 bpm. 


Bundle oP Bie^p ^ p l,MIS 

Conduction system of the heart. branch Und ' B 
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Limb Leads 













































Chest Leads 















Electrode Placement Using a 3-Wire Cable 










Modified Chest Leads 












































































































Deflection 

Description 

P Wave 

First wave seen 

Small rounded, upright (positive) wave 
indicating atrial depolarization (and 
contraction) 

PR Interval 

Distance between beginning of P wave and 
beginning of QRS complex 

Measures time during which a depolariza¬ 
tion wave travels from the atria to the 
ventricles 

QRS Interval 

Three deflections following P wave 

Indicates ventricular depolarization (and 
contraction) 

QWave: First negative deflection 

R Wave: First positive deflection 

S Wave: First negative deflection after R wave 

ST Segment 

Distance between S wave and beginning of 

Measures time between ventricular 
depolarization and beginning of 

TWave 

Rounded upright (positive) wave following 
QRS 

Represents ventricular repolarization 

QT Interval 

Measured from beginning of QRS to end of 

Represents total ventricular activity. 

U Wave 

Small rounded, upright wave following 

Most easily seen with a slow HR. 

Represents repolarization of Purkinje fibers. 






















































































































Method 3: Six-Second ECG Rhythm Strip 
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■ Upright P waves all look similar. 

■ PR intervals and QRS complexes £ 


Normal Sinus Rhythm (NSR) 

















































































Sinus Tachycardia 


■ Results from increased SA node discharge. 
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Rate: Fast (>100 bpm) 

Rhythm: Regular 

P Waves: Normal (upright and uniform) 

PR Interval: Normal (0.12-0.20 sec) 

QRS: Normal (0.06-0.10 sec) 

V Clinical Tip: Sinus tachycardia may be caused by exercise, anxiety, fever, hypoxemia, 
hypovolemia, or cardiac failure. 











































































































Sinoatrial (SA) Block 
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Rate: Normal to slow; determined by duration and frequency of SA block 
Rhythm: Irregular whenever an SA block occurs 

P Waves: Normal (upright and uniform) except in areas of dropped beats 
PR Interval: Normal (0.12-0.20 sec) 

QRS: Normal (0.06-0.10 sec) 

V Clinical Tip: Cardiac output may decrease, causing syncope or dizziness. 





















Atrial Arrhythmic 






































Multifocal Atrial Tachycardia (MAT) 


■ This form of WAP is associated with a ventricular response of >100 bpm. 

■ MAT may be confused with atrial fibrillation (A-fib); however, MAT has a visible P wave. 
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Rate: Fast (>100 bpm) 

Rhythm: Irregular 

P Wave: At least three different forms, determined by the focus in the atria 
! PR Interval: Variable; depends on focus 
3 QRS: Normal (0.06-0.10 sec) 


V Clinical Tip: MAT is commonly seen in patients with COPD but may also occur in acute Ml. 











































Premature Atrial Contraction (PAC) 


■ A single complex occurs earlier than the next expected sinus complex. 

■ After the PAC, sinus rhythm usually resumes. 
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Rate: Depends on rate of underlying rhythm 
Rhythm: Irregular whenever a PAC occurs 
P Waves: Present; in the PAC, may have a different shape 
PR Interval: Varies in the PAC; otherwise normal (0.12-0.20 sec) 
QRS: Normal (0.06-0.10 sec) 


V Clinical Tip: In patients with heart disease, frequent PACs may precede paroxysmal 
supraventricular tachycardia (PSVT), A-fib, or A-flutter. 
























































































































Atrial Flutter (A-flutter) 



Rate: Atrial: 250-350 bpm; ventricular: slow or fast 
Rhythm: Usually regular but may be variable 
P Waves: Flutter waves have a saw-toothed appearance 
PR Interval: Variable 

QRS: Usually normal (0.06-0.10 sec), but may appear widened if flutter waves are buried in QRS 


y Clinical Tip: The presence of A-flutter may be the first indication of cardiac disease. 
y Clinical Tip: Signs and symptoms depend on ventricular response rate. 









































Atrial Fibrillation (A-fib) 


■ Rapid, erratic electrical discharge comes from multiple atrial ectopic foci. 

■ No organized atrial contractions are detectable. 



Rate: Atrial: 350 bpm or greater; ventricular: slow or fast 
Rhythm: Irregular 

P Waves: No true P waves; chaotic atrial activity 
| PR Interval: None 

3 QRS: Normal (0.06-0.10 sec) 

| V Clinical Tip: A-fib is usually a chronic arrhythmia associated with underlying heart disease. 
1 V Clinical Tip: Signs and symptoms depend on ventricular response rate. 


































Wolff-Parkinson-White (WPW) Syndrome 


■ In WPW an accessory conduction pathway is present between the atria and the ventricles. 
Electrical impulses are rapidly conducted to the ventricles. 

■ These rapid impulses create a slurring of the initial portion of the QRS called the delta wave. 



Rate: Depends on rate of underlying rhythm 
Rhythm: Regular unless associated with A-fib 
P Waves: Normal (upright and uniform) unless A-fib is present 
PR Interval: Short (<0.12 sec) if P wave is present 
QRS: Wide (>0.10 sec); delta wave present 

V Clinical Tip: WPW is associated with narrow-complex tachycardias, including A-flutter and 




















































Junctional Arrhythmic 






































Accelerated Junctional Rhythm 



Rate: 61-100 bpm 
Rhythm: Regular 

P Waves: Absent, inverted, buried, or retrograde 
PR Interval: None, short, or retrograde 
QRS: Normal (0.06-0.10 sec) 

y Clinical Tip: Monitor the patient, not just the ECG, for clinical improvement. 









































Junctional Tachycardia 






































Junctional Escape Beat 


■ An escape complex comes later than the next expected sinus complex. 



Rate: Depends on rate of underlying rhythm 

Rhythm: Irregular whenever an escape beat occurs 

P Waves: None, inverted, buried, or retrograde in the escape beat 

PR Interval: None, short, or retrograde 

QRS: Normal (0.06-0.10 sec) 






































■ QRS complex is >0.10 sec. P Waves are absent or, if visible, have no consistent relationship 
to the QRS complex. 


Idioventricular Rhythm 


Rate: 20-40 bpm 
Rhythm: Regular 
P Waves: None 
PR Interval: None 

QRS: Wide (>0.10 sec), bizarre appearance 

V Clinical Tip: Idioventricular rhythm may also be called agonal rhythm. 






















































































































Premature Ventricular Contraction: Uniform (same form) 




Premature Ventricular Contraction: Multiform (different forms) 



































Premature Ventricular Contraction: Ventricular Quadrigeminy (PVC every 4th beat) 
















































































































































































Pulseless Electrical Activity (PEA) 


■ Monitor shows an identifiable electrical rhythm, but no pulse is detected. 

■ Rhythm may be sinus, atrial, junctional, or ventricular in origin. 

■ PEA is also called electromechanical dissociation (EMD). 



Rate, rhythm, P waves, P-R interval, and QRS: Reflect underlying rhythm. 

V Clinical Tip: Potential causes of PEA are pulmonary embolism, Ml, acidosis, tension 
pneumothorax, hyper- and hypokalemia, cardiac tamponade, hypovolemia, hypoxia, 
hypothermia, and drug overdose (i.e., cyclic antidepressants, beta blockers, calcium channel 
blockers, digoxin). 


















































Atrioventricular (AV) Blocks 


■ AV blocks are divided into three categories: first-, second-, and third-degree. 

First-Degree AV Block 



Rate: Depends on rate of underlying rhythm 
Rhythm: Regular 

P Waves: Normal (upright and uniform) 

PR Interval: Prolonged (>0.20 sec) 

QRS: Normal (0.06-0.10 sec) 

V Clinical Tip: Usually AV block is benign, but if associated with an acute Ml, it may lead to 
further AV defects. 











































































Second-Degree AV Block 

Type II (Mobitz II) 

■ Conduction ratio (P waves to QRS complexes) is commonly 2:1, 3:1, or 4:1. 



■ QRS complexes are usually wide because this block usually involves both bundle branches. 


Rate: Atrial rate (usually 60-100 bpm); faster than ventricular rate 
Rhythm: Atrial regular and ventricular irregular 

P Waves: Normal (upright and uniform); more P waves than QRS complexes 
PR Interval: Normal or prolonged but constant 
QRS: Usually wide (>0.10 sec) 

V Clinical Tip: Resulting bradycardia can compromise cardiac output and lead to complete AV 
block.This rhythm often occurs with cardiac ischemia or an Ml. 






















































Third-Degree AV Block 


■ Conduction between atria and ventricles is absent because of electrical block at or below the 
AV node. 

■ "Complete heart block" is another name for this rhythm. 


I 



PR Interval: Varies greatly 

QRS: Normal if ventricles are activated by junctional escape focus; wide if escape focus is 
ventricular 
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Malfunction 





























































Artifact 




Loose Electrodes 
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12-LEAD 















RWave Progression 
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Electrical Axis of the Heart 
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Ischemia, Injury, or Infarction in 
Relation to the Heart 



Location of Ml by ECG Leads 


1 lateral 

aVR 

Vt septal 

V 4 anterior 

II inferior 

aVL lateral 

V2 septal 

V 5 lateral 

III inferior 

aVF inferior 

V3 anterior 

Vg lateral 


V Clinical Tip: Lead aVR is a nondiagnostic lead and does not 
show any change in an Ml. 

V Clinical Tip: An Ml may not be limited to just one region of 
the heart. For example, if there are changes in leads V 3 and V 4 
(anterior) and in I, aVL, V 5 , and V 6 (lateral), the Ml is called an 
anterolateral infarction. 
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Anterior Myocardial Infarction 


■ Occlusion of the left coronary artery—left anterior descending 
branch 

■ ECG changes: ST segment elevation with tallT waves and 
taller-than-normal R waves in leads V 3 and V 4 



V Clinical Tip: Anterior Ml frequently involves a large area of 
the myocardium and can present with cardiogenic shock, 
second-degree AV block type II, or third-degree AV block. 
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Inferior Myocardial Infarction 


■ Occlusion of the right coronary artery—posterior descending 

■ ECG changes: ST segment elevation in leads II, III, and aVF 



V Clinical Tip: Be alert for symptomatic sinus bradycardia, AV 
blocks, hypotension, and hypoperfusion. 






















Lateral Myocardial Infarction 
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Septal Myocardial Infarction 


■ Occlusion of the left coronary artery—left anterior descending 

■ ECG changes: pathological Q waves; absence of normal R 
waves in leads V n and V 2 



V Clinical Tip: Septal Ml is often associated with an anterior 
wall Ml. 
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Posterior Myocardial Infarction 


■ Occlusion of the right coronary artery (posterior descending 
branch) or the left circumflex artery 

■ Tall R waves and ST segment depression possible in leads Vi, 
V 2 , V 3 , and V 4 

■ ST segment elevation in true posterior leads, V 8 and V 9 



V Clinical Tip: Diagnosis may require a 15-lead ECG because a 
standard 12-lead does not look directly at the posterior wall. 


















12-LEAD 


Left Bundle Branch Block 


■ QRS >0.10 sec 

■ QRS predominantly negative in leads Vt andV 2 

■ QRS predominantly positive in V5 andV6 and often notched 

■ Absence of small, normal Q waves in I, aVL, V 5 , and V 6 

■ Wide monophasic R waves in I, aVL, V 1f V 5 , and V 6 



V Clinical Tip: Patients may have underlying heart disease, 
including coronary artery disease, hypertension, 
cardiomyopathy, and ischemia. 




















Right Bundle Branch Block 


■ QRS >0.10 sec 

■ QRS normal or deviated to the right 

■ Slurred S wave in leads I and V 6 

■ RSR' pattern in leadV! with R' taller than R 



V Clinical Tip: Patients may have underlying right ventricular 
hypertrophy, pulmonary edema, cardiomyopathy, congenital 
heart disease, or rheumatic heart disease. 
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_ (Vasopressor, Inotropic) 

Indications: Symptomatic bradycardia and hypotension, 
cardiogenic shock. 

Dose: Continuous infusions (titrate to patient response): Low 
dose 1-5 (xg/kg/min; moderate dose 5-10 (xg/kg/min (cardiac 
doses); high dose 10-20 p,g/kg/min (vasopressor doses). Mix 
400 mg/250 mL in normal saline, lactated Ringer's solution, or 
D5W (1600 (xg/mL). 

Contraindications: Pheochromocytoma, uncorrected 
tachycardia, cardiogenic shock with CHF. 

Side Effects: Tachyarrhythmias, angina, hypotension, 

palpitations, vasoconstriction, dyspnea, nausea and vomiting. 

Precautions: Hypovolemia, Ml. Adjust dosage in elderly 

patients and in those with occlusive vascular disease. Ensure 
adequate hydration prior to infusion.Taper slowly. Do not mix 
with sodium bicarbonate. Use care with peripheral 
administration; infiltration can cause tissue necrosis. Central 

Jlfll3Jil;llfll^ (Adrenalin) (Adrenergic Agonist) 

Indications: Cardiac arrest: PEA, asystole, pulseless VT,VF; 

hypotension; symptomatic bradycardia; anaphylaxis; 
allergic reactions. 

Dose: Cardiac arrest 1 mg IVP (10 mL of 1:10,000 solution) every 
3-5 min; follow each dose with 20 mL IV flush; higher doses 
(up to 0.2 mg/kg) may be used if 1-mg dose fails. Give 2.0-2.5 
mg diluted in 10 mL normal saline if administering by ET 
tube. For continuous infusion add 30 mg (30 mL of 1:1000 
solution) to 250 mL normal saline or D5W, run at 100 ml_/hr, 
and titrate to response. Profound bradycardia or hypotension 
2-10 (xg/min IV (add 1 mg of 1:1000 solution to 500 mL 
normal saline or D5W and infuse at 1-5 mL/min). 
Anaphylaxis/asthma 0.1-0.5 mg SC or IM of 1:1000 solution 
every 5-15 min, may be followed by 1-4 (xg/min continuous 
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Indications: VF or pulseless VT. 

Energy Levels: Adult monophasic energy levels first shock 200 
J for further shocks. Biphasic energy level shocks use lower 

Application: Use handheld paddles or remote adhesive pads. 
Always use a conducting gel with paddles and apply firm 

Methods: Manual or automated. 

Precautions: Place paddles and pads several inches away from 

r Clinical Tip: May be used on children aged 1-8 years. But 
always use pediatric paddles or pads and follow pediatric 
protocols. 
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Anterior 


Posterior 



Female patients: 
Position electrode 
under breast 
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CPR: Adult (older than 8 yr) 


1. Check for unresponsiveness. Gently shake or tap person. 
Shout, "Are you OK?" 

code, or call 911. Send second rescuer, if available, for help. 

3. Position person supine on a hard, flat surface. Support 
head and neck, loosen clothing, and expose chest. 

4. Open airway by the head tilt-chin lift method or, if spinal 
injury is suspected, use the jaw thrust method. 

5. Look, listen, and feel for breathing for up to 10 sec. 

6. If person is breathing, place in recovery position. 

7. If person is not breathing, begin rescue breaths. Using a 
bag-valve-mask or face mask, give two slow breaths (2 sec 
each). Be sure that chest rises. 

8. If the chest does not rise, reposition the head and the chin and 
jaw, and give two more breaths. If chest still does not rise, 
follow instructions for unconscious adult with an 
obstructed airway (p 112). 

9. Assess carotid pulse for signs of circulation. If signs of 
circulation are present but person is still not breathing, 
continue to give rescue breaths at the rate of one every 5 sec. 

10. If pulse and signs of circulation are not present, begin 
compressions. Place heel of your hand 2 finger-widths above 
xiphoid process; place heel of the second hand over the first. 
Keep elbows locked, lean shoulders over hands, and firmly 
compress chest IV2-2 inches. Give 15 compressions. 
Compress at a rate of 100 per min. 

11. Continue to give 2 breaths followed by 15 compres¬ 
sions. After about 1 min (or at the 4th cycle of 15:2) check 
pulse and other signs of circulation. If circulation resumes but 
breathing does not or is inadequate, continue rescue 
breathing. 

12. If breathing and circulation resume, place person in recovery 
position and monitor until help arrives. 

V Clinical Tip: The compression rate is the speed of the 

compressions, not the actual number of compressions per min. 

Compressions, if uninterrupted, would equal 100/min. 
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Obstructed Airway: Conscious 
Infant (younger than 1 yr) 







Obstructed Airway: Unconscious 
Adult (older than 8 yr) 














mscious Child (1-8 yr) 


Signs and Symptoms 


■ Failure to breathe 

■ Inability to move air into lungs with rescue breaths 

■ Cyanosis 

1. Check for unresponsiveness. Gently shake or tap child. 
Shout, "Are you OK?" 

2. If no response send a second rescuer, if available, for help. 

3. Position child supine on a hard, flat surface. Support head 
and neck, loosen clothing, and expose chest. 

4. Open airway by the head tilt-chin lift method or, if spinal 
injury is suspected, use the jaw thrust method. 

5. Look, listen, and feel for breathing for up to 10 sec. 

6. If child is not breathing, begin rescue breaths. If the chest 
does not rise, reposition the head and the chin and jaw, and 
attempt to ventilate. 

7. If ventilation is unsuccessful and chest still does not rise, 
begin abdominal thrusts. Straddle child's thighs. Place 
heel of hand in middle of abdomen just above umbilicus. 

8. Place other hand on top of first hand and give five quick 
thrusts inward and upward. 

9. Open child's mouth by placing thumb over tongue and index 
finger under chin. If object is visible and loose, perform 
a finger sweep and remove it. Do not perform a blind 
finger sweep. 

10. If airway obstruction is not relieved after 1 min and rescuer is 
alone, call for an AED, summon help, call a code, or 
call 911. 

11. Repeat steps 6 through 9 until rescue breaths are effective. 
Then continue steps for CPR. 


V Clinical Tip: Avoid compression of the xiphoid process. 







Obstructed Airway: Unconscious 
Infant (younger than 1 yr) 
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Pulseless Electrical Activity 


Signs and Symptoms 

■ Unresponsive state 

■ No respiration, pulse, or BP 

■ Identifiable electrical rhythm on monitor but no pulse 

1. Establish unresponsiveness with no respiration or pulse. 

2. Begin CPR with high-flow oxygen. 

3. Intubate and establish IV. 

4. Consider and treat possible causes: pulmonary embolism, 
Ml, acidosis, tension pneumothorax, hyper- or hypokalemia, 
cardiac tamponade, hypovolemia, hypoxia, hypothermia, 
drug overdose (e.g., cyclic antidepressants, beta blockers, 
calcium channel blockers, digoxin). 

5. Administer epinephrine 1 mg (10 mL of 1:10,000) IVP, repeat 
every 3-5 min; give 2.0-2.5 mg diluted in 10 mL normal 
saline if administering by ET tube. 

6. Administer atropine 1 mg IVP if ECG rate is <60 bpm. 
Repeat every 3-5 min as needed to a total dose of 0.03-0.04 
mg/kg. May be given by ET tube at 2-3 mg diluted in 10 mL 
normal saline. 

7. Consider fluid challenge of 500 mL normal saline, especially 
in suspected hypovolemia. 

8. If no response, consider sodium bicarbonate 1 mEq/kg IVP, 
may repeat 0.5 mEq/kg every 10 min. 


V Clinical Tip: Sodium bicarbonate may be harmful in 
hypercarbic acidosis. 

y Clinical Tip: Memory aid for causes of PEA: 


Five "H" Causes 

Hypothermia 

Hyperkalemia/hypokalemia 
Hydrogen ion (acidosis) 
Hypoxia 
Hypovolemia 


Five "T" Causes 
Thrombosis (pulmonary) 
Thrombosis (coronary) 
Tension pneumothorax 
Tamponade (cardiac) 
Tablets (drug overdose) 
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I Wide-Comple: 

KTachyc 

:ardia—Stable 

Polymorphic VT 


Establish responsiveness. 

2. Measure vital signs, including oxygen saturation. 

Supply oxygen, begin cardiac monitoring, and start IV. 

May go directly to step 8, cardioversion. 

For Impaired Cardiac Function 

5. Administer amiodarone 150 mg IVP over first 10 min (15 
mg/min), may repeat infusion of 150 mg IVP every 10 min as 
needed; or administer lidocaine 0.5-0.75 mg/kg IVP (may use 
up to 1.0-1.5 mg/kg), repeat 0.5-0.75 mg/kg IVP every 5-10 min, 
max. 3 mg/kg. 

6. If rhythm converts to sinus rhythm, begin infusion of rhythm¬ 
converting agent: amiodarone, slow infusion of 360 mg IV over 
the next 6 hr (1 mg/min) with maintenance infusion of 540 mg 
over the next 18 hr (0.5 mg/min); or start lidocaine infusion of 
1-4 mg/min (30-50 |xg/kg/min). 

, Premedicate with sedative plus analgesic agent whenever 
possible. 

, Administer synchronized cardioversion incrementally at 100 J, 
200 J, 300 J, then 360 J (or equivalent biphasic energy). 

For Normal Cardiac Function 

If possible, measure QT interval before onset of VT; it cannot be 
obtained in sustained VT. Torsade de pointes is an example of 
polymorphic VT with an abnormally prolonged QT interval. 


Normal QT Interval 


Treat ischemia _ 

Consider (any one): 
magnesium, overdrive 
pacing, isoproterenol, 
phenytoin, or lidocaine. 
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-2 min. A third dose of 12 mg IV 


1 (15 mg/min), may re 
8. Do not attempt cardiove 

















































To Control Rate and Rhythm 
Agents Used in Normal Cardiac Function 


(<24 hr): IV 










































































ECG Test Strip 3 
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ECG Strip 1 

ECG Strip 2 

ECG Strip 3 

Rate: 

Rate: 

Rate: 

Rhythm: 

Rhythm: 

Rhythm: 

P Waves: 

P Waves: 

P Waves: 

PR Interval: 

PR Interval: 

PR Interval: 

Interpretation: 

Interpretation: 

Interpretation: 
















Case Study One: A 66-year-old woman with a history of heart disease is found unresponsive. 

This is an unwitnessed cardiac arrest with the initial rhythm shown in ECG strip 4. CPR is 
initiated while the defibrillator is charged. Strip 5 shows the rhythm following defibrillation. 
Because the first defibrillation was unsuccessful, the machine is charged a second time.The 
next rhythm is shown in strip 6. 

ECG Strip 4 Interpretation 


ECG Strip 5 Interpretation 


ECG Strip 6 Interpretation 


ECG Test Strip 4 
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ECG Test Strip 7 
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ECG Test Strip 8 
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ECG Test Strip 11 















ECG Test Strip 13 
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ECG Test Strip 14 
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ECG Test Strip 16 



































































































































ECG Test Strip 23 

































ECG Test Strip 25 
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ECG Test Strip 26 
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ECG Test Strip 31 
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ECG Test Strip 32 
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ECG Test Strip 40 
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ECG Test Strip 41 


























ECG Test Strip 43 
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ECG Test Strip 46 
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ECG Test Strip 48 
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ECG Strip 46 

ECG Strip 47 

ECG Strip 48 

Rate: 

Rate: 

Rate: 

Rhythm: 

Rhythm: 

Rhythm: 

P Waves: 

PR Interval: 

P Waves: 

PR Interval: 

P Waves: 

PR Interval: 

QRS: 

Interpretation: 

QRS: 

Interpretation: 

QRS: 

Interpretation: 
























































Answers to ECG Test Strips 


ECG Strip 1 

ECG Strip 2 

ECG Strip 3 

Rate: 35 bpm 

Rate: 34 bpm 

Rate: Ventricular 150 bpm, 
atrial 280 bpm 

Rhythm: Regular 

Rhythm: Regular 

Rhythm: Regular 

P Waves: Normal 

P Waves: None 

P Waves: Flutter waves 

PR Interval: 0.16 sec 

PR Interval: None 

PR Interval: Variable 

QRS: 0.10 sec 

QRS: 0.20 sec 

QRS: 0.08 sec 

Interpretation: Sinus 

Interpretation: 

rhythm 

ln w[t P h2:frnd^rtfon Utter 

ECG Strip 4 Interpretation 


ECG Strip 5 Interpretation 

VF with defibrillation converting back to same rhythm 


ECG Strip 6 Interpretation 

VF with defibrillation converting to sinus rhythm at 68 bpm 

Notes: 






































































































































ECG Strip 37 Interpretation: Agonal rhythm at 22 bpm 

ECG Strip 38 Interpretation: Pacemaker failure to capture. When the pacemaker voltage is 
increased, there is capture at pacemaker spike 4. 

ECG Strip 39 Interpretation: Junctional bradycardia at 38 bpm converting to sinus bradycardia 

Notes: 


P Waves: Normal 


PR Interval: 0.16 sec 
QRS: 0.08 sec 
Interpretation: Normal 
sinus rhythm 


ECG Strip 41 
Rate: Basic rate 79 bpm 

Rhythm: Irregular 
P Waves: Normal 


PR Interval: 0.20 sec 


ECG Strip 42 


e: Basic rate 68 bpm 


Rhythm: Irregular 


P Waves: Normal; none 
associated with premature 
junctional contraction 


PR Interval: 0.16 sec 


QRS: 0.10 sec 
Interpretation: Sinus 
rhythm with ventricular 
trigeminy 


QRS: 0.10 sec 

Interpretation: Sinus rhythm 
with PJCs at beats 4 and 6 
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Patient ECG Record 


Sex F M 

Heart rate:_bpm 

■ Normal (60-100 bpm) Y N 

■ Bradycardia (<60 bpm) Y N 

■ Tachycardia (>100 bpm) Y N 

Rhythm 

■ Regular Y N 

■ Irregular Y N 

■ P waves Y N 

P Waves (form) 

■ Normal (upright and uniform) Y N 

■ Inverted Y N 

P wave associated with QRS Y N 
PR interval normal (0.12-0.20 sec) Y N 

P waves and QRS complexes associated with one another Y N 

QRS Interval 

■ Normal (0.6-0.10 sec) Y N 

■ Wide (>0.10 sec) Y N 

Are the QRS complexes grouped or not grouped? 

Are there any dropped beats? 

Is there a compensatory or noncompensatory pause? 

QT interval: _ 

Interpretation:_ 
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Abbreviations 

ACE 

AED 

A-fib 

A-flutter 

ARDS 

angiotensin-converting enzyme 
automatic external defibrillator 
atrial fibrillation 
atrial flutter 

acute respiratory distress syndrome 
atrioventricular 

BBB 

BP 

BUN 

CAD 

CHF 

CO 

COPD 

CPR 

CVA 

ECG 

EMD 

ET 

FAB 

HR 

HTN 

IHSS 

bundle branch block 
blood pressure 
beats per min 
blood urea nitrogen 
coronary artery disease 
congestive heart failure 
cardiac output 

chronic obstructive pulmonary disease 

cardiopulmonary resuscitation 

cerebrovascular accident 

electrocardiogram 

electromechanical dissociation 

endotracheal 

fragment antigen binding 

heart rate 

hypertension 

idiopathic hypertrophic subaortic stenosis 
intramuscular 

LOC 

MAT 

MCL 

intravenous push 

left leg 

level of consciousness 
multifocal atrial tachycardia 
modified chest lead 

Ml 

NSR 

PAC 

myocardial infarction 
normal sinus rhythm 
premature atrial contraction 
paroxysmal atrial tachycardia 

PEA 

pulseless electrical activity 








PJC premature junctional contraction 

PO by mouth 

PSVT paroxysmal supraventricular tachycardia 

PVC premature ventricular contraction 

RA right arm 

RL right leg 

SA sinoatrial 

SC subcutaneous 

SV stroke volume 

SVT supraventricular tachycardia 

VF ventricular fibrillation 

VT ventricular tachycardia 

WAP wandering atrial pacemaker 

WPW Wolff-Parkinson-White 
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Bradycardia (Continued) 
management of, 120 
sinus, 29, 29f, 130f, 138f, 

junctional bradycardia 
converting to, 155f, 170 
with muscle artifact, 161f, 

Bundle branch(es), 10 
Bundle branch block (BBB), 64, 
64f, 138f, 166 
left, 84, 84f 
right, 85, 85f 
Bundle of His, 10 


Cable connections, in electro¬ 
cardiography, 17, 17f, 174 
Calcium chloride, as emer¬ 
gency cardiac medication, 

89 

Cardiac anatomy, 1, 1f-5f, 3 
Cardiac electrophysiology, 

9-11, lOf-llf, 74, 74f. See 
also Electrocardiography 
(ECG). 

Cardiac ischemia, 76, 76f. See 
also Infarction, myocardial, 
chest pain due to, manage¬ 
ment of, 119 

Cardiopulmonary resuscitation 
(CPR), 106t, 107-109, 115f 

by two rescuers, 106t 
of adult, 106t, 107 
of child, 106t, 108 
of infant, 106t, 109 
of newborn, 106t 
Cardiovascular system, 6, 6f-8f 


Cardioversion, 102 
Carotid sinus massage, 
104-105, 105f 
Chambers of heart, 4f 
Chest compressions, in CPR, 
106t, 107, 108, 109 
Chest leads, in electrocardiog- 
raphy, 16,16f, 18, 18f 
Chest pain, ischemic, manage¬ 
ment of, 119 

Child, cardiopulmonary resus¬ 
citation of, 106t, 108 
conscious, emergency 
management of 
obstructed airway in, 110 
Heimlich maneuver in, 110f 
unconscious, emergency 
management of 
obstructed airway in, 113 
Chin lift, in airway manage¬ 
ment, 115f 

Choking. See Airway obstruc- 

Circulation, arterial, 7f 
coronary, 5f 

Complex, 21 
QRS, 22, 27 

Complex width, tachycardia 
management in relation to, 
122, 123, 124-128 
Conduction system, of heart, 
10-11, lOf-llf. See also 
Electrocardiography (ECG). 
Conductivity, of cardiac cells, 9 
Conscious patient, emergency 
management of obstructed 
airway in, 110, 111 
Contractility, of cardiac cells, 9 


, 8 , 
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